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i.I»ffA,*lilJ^$4MI*eif«IIM*J^t?JlllfWI^MIW 

2. }Rft&^|itt#(***|i»#teiS)WB!l*Hli*ai3EHI»JS, aSIMIilS^. 

3. ttfiTfc£fl*ttl3?#H*, HB5«#fftbK#W3£A#* «l^ft«firW#W*S:) . 

■ ») afcA-S-iSj£«Wai*Bfr« C*«39 (1) ) (MfflBJft»aWPCT/IB/301*^f»Wl*^) . 

b * if w # * # Mft&s. m a #t- m, * *J *t a » * ^ * «■ w # w * * • ^ a * 

W^#iSj£flMttiJHR»3S*Wi*1*. #J& <PCT * WAS*) % 1I#. 

*i«Aa«- *» 33 (5) m^. *a 33 (2) m (4) jtaw^irRtt, e<jm> x«mm 
W3RfflPftjpw«^Rwe?i- . 27 (5) ) gun. i*ftwip»*w&«»*S"*i 

« ft ± J8 . ift W 5fn ft mi 3B * 4$ & « » M > BA & ft *l 35 * ^ £ « « M itt B J * fiU £ . 
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4. #m«rfcjB*^T*l«-J3itt rt 

I E| JR#fl?l*8li - 

II □ tt&fc 

ill □ ^#tH^«r««fe' ftliftttffX^fflttWaJE. 
iv □ *fc2.«WW#-tt 

v B a*B35 ( 2,*?»«- ««wi««««' ***»«*»««*•*» 

vi □ gifflflwtibtfi 1 

vii □ H»«MH , M*fiHSfe» 
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□ % 7 a ^ iiti^^M«w#»^ffl w* * <.*w ri 12.4 > . 
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18 • n °005 (1 3-0 7 - 2005) 

M m g 1 II 1 ^ g H ^ ^ * S & H 11 a& if ii m ft m 

* & E )I z f ^ #J X f I T ffi B Ah Ii & # $S # . A 1* ^ & a H £ If 

s « m a ^ # * . h ^ ft & * & m is a& » sa w m ft » & # * # 

& . 

W~ 0 -^it^l^itiQ (Poly- 3 -Hydroxyalkanoates, PHAs) 

- io £ - £ El3 # je f if £ fci £ # Eft £ ■£ & # T r± *R H w 7 ± m m m , 

PHAs Mifiit^: 

R, O R 2 O 

-fO-CH - (CH 2 )„-C jrr-f O -CH-(CH 2 ) n ,-Cty 

n,m *j 1-4 ilttfc 1, BP 3 — |S»Jilifl&« (3-HAS) ; 

ft, PHAs Wfi^J^>-r*r± 100—400 ?j Da Z.IB] . 

phas m^m^^m^wnm, u&TtMft^nmft^ ± 

ii hUiii^x phas Mxmmx&it^WK'&m, n^^m^i^ 
■ *%tzim* t xwmfaft& -phas j&*±^&j&$«*^#ftti^j£ 

* o JFi *4 ^ * ift ffi % W ^ II ft Efi £ i* » $ & # r r 5R ffi W ^ SI X 2 , ffl 

25 # a ti ^ /$ * my £ n ^ * ^ * ffi w x s o g m m $ ^ x 2 * tr & * e 
a 31 * a & go & & ?s + # « m * , w- *t # as is w s ® # + w 

p H a s m ft ii *6 , -- IS: ^ ffl M ^ n ft & M. W a ^ ?f 'J ^ & > ifc # I* ft] ^ ^ 
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1 8 • 7* ^005 (1 3 • 0 7 -200 5) 



gES^^S,*^$31 

Xilktt.^^- CN1328160A M&m^M ^if 7 -IM^ 

• s & s 'J5-E & an w *m & m m + a & » * * » as ^ is s& w -#mm. ft 

mute* m&*&&®&m**to&x.wtto. itmmmmz^ f^m 
5 m, s^j^zK^aflD^iBfiR*. phas a<j^>-7-ftW 

^ ill jpij CN119067A & ft 7 - ft ^ffl M ft" # 5"> S5 H £6 .SB 1" fl& 1*1 
M.S^^^SiH*. <a Efei 7-iffl® Wlft^fW Sl'h UI^W) > 

r io m mmxw-^m> mbk<m%%mftMmmm&6ooo \>x± 
w w 3i a ^ m xi- n& » s a m m + # se tb * . fcsnKfc*: y ± f^f *f 

15 + CN1171410A n&M&QLlf&i^ffl CN1190674A ffl[WJ , 

a ft n r& =f m , a m ^ # ai ?i £ -a #s m x&it * $ ^ - w - ^ ^ ^ # 
-1-^11-^ -PHAs***4Wxr mxmmmn>b^mmnmmm 3000 

• 20 ^rtw^^-m, si ?m» «u§ as* asm tiw *r. .. 

m 11 *i u s 4 9 1 0 1 4 5 a 11 0t ei<] « - # it m m m m. m m ti frj * ft a $ 

^ phas ^1^14 Btf.^r^, £^lf*HlII&SflJ«MJS###a:&. 
25 tt£.*#M#ffl*#in ph, ffijS«S^FlBlfl<J. IIIitb^E^ilNXS^m 

& , rw j. . « 7j & m 5fe 31 *e £ & « n\ m m s 0 °c \>x ± . & m m n m. ~x w 



per/ c/v° * I o/e> 92. 
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5fe, il-^-pXM^W PHAs H&#i£. 

* m "J II #t - *+ M> £N ii' & 1? ft 4' S & # W a ^ M US ^ S Jig JWi 

( i ) ffl #j m -jj m m n. m m m. ft m m m st m &m<, 
c 2 ) n & m Ah m w & if «[ p h {g Ui'o tj if. «g & ; 

io (3) iqABBW^flSrSttaj, 

( 4 ) frffl tl & J® $ 4> W & II iff tl ; 

(5) -T'M, 

#jji^r^^m*W-^P^^^^^; Mii'-P P H flip A* 
til r3r 14 ff'J eKj Jl rT II ^ . Ifr i£ (ft HI « » ft* nj £ ^ li Hi ffl II IE iS Jl 

* 38 ( 3 ) «f> 7 JP A BH A 7- ^€ M yg- 'ft M *h i3S fT jJP A & » TRJ . 

* £ HJ-il 7j fife 4 1 , ai JJfc II #T ffl W HI tfi » ft pJ' ^ S 3* # HI ffl fgf . 
^SjlMft^iM pH il--p^E 8~13 0 iM^ pH frffi #J?$t£'-M pT 

W>lNaOI-U Na,CO :t > NaHCOs HI # 7K $r M M, 'A< # ° 

20 * & #f ffl IK ^ ^ t- m. m rs- #. m *i w & $ -s $ si & caos> , m 
ffimtiam^ mmmmm^mmm,m^k cabs) > iHmiix*z.*ftNi 

(AEO^'^-m^^-fl^^Ii^, ^ffifi^SWlft 0. 5%~20%(W/V) o 

* & ^ 7^ m pj' w ift a ^ w m n m m ^ > ^ ^ ^ > m m m . 
mm^mmM^^mmm o. 5%- 20% cw/v) . 

'C S.^iHtlBj^ 5-60 ^-P'K 
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^ ?i W ipf a /r.N 



1 8 • 7£ 2005 (1 3-0 7 - 2005) 



* ft m m m t± m m % r g , rt js ffl -t «- -a & g s us j» & es w an 
• ffi&^^^&saxgw^^ftTdEW^ffift^. flnuswa lifts 

3E §c "tii : J^WWMM (Alcaligenes) s #I#JJ&[tl M (Pseudomonas) > 
(Azotobacter) , MMJS (Rhodospirillum) , flf^f 
5 /S (Methylotrophs) ^P^fSff MM (Bacillus) Ho 

* m IE 77 & 5tf £ if * *ffl jj& ^ S & -K C P ft) P H A s 'a fi ft ^ jR^itJo 

# $ A & tl X fls 4 f* o 
10 >5c#3£M7Jxt 

T M m £ ^ #'J * £ ffrfi - 2£ ffi $ , fa & * £ ffi #>J # * ft 

*x f y m re n w <i f er pg fly o # $5 & # a ^ & # so * i/d -t$ w m^-m 
n *ft.w ffi ft ekj -fi- m & * m %h n a% m r± * $ ^ ^ m- wt & *y n >J< w 

15 

l 

£fX Alcaligenes entrophus 65-7 Eft £ if $ 1000ml , *ffl' 

' ^-l-m^ 142 PH13V Hr* 78. 5%, ffl£|cg?#l ( 530 0. lmm 

■flWO ijJi^bll 40 3H r l :l , ffl 30%Satfc^^i)f T pH {1M 12, #nA 

20 13 a -i- - m m fiTi if « . ii - j p m 3 2 °c , tt # & $ 5 # «t , #1 

flflo ^T^^&Jt^ 98. 2%, m^&y j- m 5. 2X 10'*Da, tlJRifc^ 
85. 2%.ttfcW£*&jR*l,#fctt&Jg,£ COD, BOD ##J££!l 800mg/l 
*D30mg/l, i&mWiMfflMUMo 

2 

Sfc Alcaligenes entrophus iT^if^ 100ml, MH^TM. 147g/l ( -K 



^ gt 35" IPEA/CN 
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+ phbv 75. 2%) , mm*®. isoow) « 20 ^h<k ^ 

30%NaOH P H 8, inA 0. 5g -|- ~ gSSfflt&fAft 5g IV? Wi 

m, nmmmumjm-Amm, mmmmm. p h ^t^ic-p ?o-c 
5 ^T'BMtiffio mnjt&msi 93. 2%, 1 4. ixio"Da, 

itlXife^ 80. 3% 0 
3 

Alcaligenes entrophus M^IM 50ml, ^l/j&TI! 102g/l ( -K 
10 +' PHB#S^60%) , fflift&tt (560 0.1mm«J#) .©MfliAfc 

il 30 ffl NH 3 - H,0 *«r«-pr P H ilM 13, in A 10g.+ 

£i«.io g »^fh i^r-P ior, io^#, jtft 

i5t $ M + is S T- 7 0 °C £ ;& #t f| --p gg g fi j| o m n r a *yg 98 2% ; 
15 j}tl 4. 4X10 5 Da, 87% 0 

4 

IX Alcaligenes entrophus 65-7 ftj 2tg£fl£ 500ml , SfflJJS ' 

~T MX 135 ft/fh PHB -t* 75. 5%, #£SA'#ffi!|g&4', ftil 
20. 60,Vlpa, 10 ftWfe&mnEij], l|M#j5lf 2j| 0 ^II/HEI<]^ 

- f«#j 3o%mm^m^^^-i5- ph {in io," a 9 ti-\-~mwm.zffi " 
m % m m , m tj & m m. bl m 3 s -c , t» n- s. m s # # , ^ » ^ « & , ^ 

ft $1 II ?/l i£ #J m 7j< ft $ M ifc « Je «+• > 70"C£ £T m T M tl ffi o jfr ff 
•a^BSA 96. 7%, l^j^-Ti 4. 2X io*Da, tl%i|feS|S 81. 5%, 

25 

5 

Alcaligenes entrophus £i2tg$$ 100L, «-PS" 154g/l C 3C 

4- phbv so. 5%) , mmpfc 2soow, M 40 

5H'K ffl 30%NaOHy#^iH5-pH (lM 11, inA 10 kg + ~ 

& JT IPFA/HN 




it- i o°c&^ mm ^"F-m^mn. mn^&mi 97%, m 5. 3x 

10 5 Da, «t»84%o 



Pseudomonas IT ift 100ml , jl^lt 37 86 . PHBV 

61. 5%, ffl^ltm (560 0. lnini«) 50 #1+ , ffl 

30%Stt+fc^$gJfciHUr pH iMM n, in A 3 £+-£S£9!EK^, iS^S 

& ^gi2 4 -c, aj # & i o # 14- , ffl *s ^ «i » , ft n m m u & #j e 
*?5t*Mtjfc^M c t j< i^. 7o°c^^'M^pMtiSo mmr&m%% 94.2%, 

fi-J^^^ft 3. 2X10 5 Da, 71. 2% 0 
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& m 1 # ^ 

i . n $ * s g ^ v A ^ *e it j& & m m m m m ft # a , 

5 en mm^mtm^mmi-mm^m^m-, 

( 2 ) ft ^ £b if ft £ II $ p h € in p s m 14 ; 

(3) JpAKflf^^M^tt^J, 

( 4 ) # & it & m C |- J ft US U #J ; 

(5) ifc^K T-if: 

i o :x- ^ , #j a 7j & *g tn, « # w m m p & n w , m & ft a m ^ r# m m 
m^immm^&^^^m; mmis ph flj(jpA*ffi«ttfcjft«ijf 

• ' 3. in ft m H >J< i ifr ft ft ?J & , & *P ffi ft 0f ft #L « *fr fi? rT W ^ ^ 

4 . tm ft M W >k i ffi ft ft 7j & , «f ffi At a ft £ SI ft ph ijf t £ 

8~13 0 

5. &i:ift^yiM< i s-i 4 j^f^ft^^, K^^j-p ph mmmm^Mm 

& Hi NaOH s Na :! C0 :t > NaHCU III # /zK ^ '*P ti zK o 

20. e. . uummm imMmyjm, n&Mmm^&m&mmM 
z.mmm%m'mwm.z>mm, nmm-tjnmmm o. 5%~2o% av/v> . 

7 . $p ft fc| g * i ffi ft ft 7J isfc , -K 4« rr ft ^ II ffiJ ift i 35 M *ft it #J > 

^tt^OT^J®. ^fflm^^fll^ft 0. 5%~20% (W/V) . 

25 ' 8. tmUm^M i i^^ft^^.-K^^fi^m^Jx^ft^JS^ 10'C~ 

7 0"C , l^laJ^f 5 — 60 ftfrK 

9 . in ft ij n >j< i rr ^ ft -j-j m , n ^ m- ^ 5> k $i s is ?g ^ « ir? 
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